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(54) COUPLED OPTICAL WAVEGUIDE 

(5 7 Abstract: 

PROBLEM TO BE SOLVED: To provide a coupled optical 
waveguide of which entire size can be reduced even when 
many optical guides are integrated on a substrate. 
SOLUTION: The coupled optical waveguide is provided with 
the substrate 1 1 , where a groove 1 2 forming a line-and- 
space pattern is formed on the surface, and a plurality of grid 
modulation photonic crystal optical waveguides 10(1, 1) and 
10(2, 1) prepared by a self cloning technique of alternately 
laminating a dielectric 1 3 of a low refractive index and a 
dielectric 1 4 of a high refractive index on the substrate 1 1 
respectively. Then, a plurality of the grid modulation photonic 
crystal optical waveguides are arranged parallelly to each 
other on a surface parallel to the surface of the substrate 1 1. 
Also, the adjacent two of a plurality of the grid modulation 
photonic crystal optical waveguides are arranged closely so 
as to couple the electric fields of light between them. 
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[ 0 0 3 8 ] 

Sf, 12l:it7^>-7>rx^-X /^->0» (SSfiO. 4^m) 1 2 £ 
S i<f©***©SSl 1±C. B3 t«tJ:3 tK»5. 20 
[ 0 0 3 9 ] 

^ t x h 3 t *s v» x . -e © s « i i _l \z m m iz » ifr$©i^ii# (^asf^^a) 

1 4 £: U T T a 2 O s £ , S^f^©{g;Vi^m#: ( {£ S #T ¥ fcg If ) 1 3tbtS i O z £ 5fc 

* , 31 & S§ 3 7 1 5 ( 1 . 1) Rtfl 5 (2, 1 > fig # fi JP $0. 3 8 um-?-Z> 4 . 5 m 
l> 1^^371 5 (1. 1) Rtfl 5 (2, 1) 8S^£|[DItr^7y HlS^lif $ 0 

3 4/i m-r -3 7 mmmmr *. 

[ 0 0 4 0 ] 

*5 , 0 2l:St±5 t. 2£ 3 7 1 5 (1, 1) S^l 5 (2, 1) ©3-*£^i&1- 
5 © if 1 2 |H © M H S 0 . 3 # m T £ 0 , £b as © F^ Rg 0 . 3 m T & 5 0 S i£ & 

3 7 15 (1, 1) Rtfl5 (2, l)©#*©pf«©^^yI<aJ^*Jgri6-r-5fc«>©j|| 30 

1 2 M © H PB 0 . 6 m m T D , O a? HQ © ID PS *> 0 . 6 p. m T * -5 . 
[ 0 0 4 1 ] 

d-5-r-5Cl<t^cfcD, 0 3 L , ¥fT&l*©SgLfclSiS37 1 5 ( 1 , 1 

) Rtf 1 5 (2, 1) SttSf t*;HffltS^Jfi*SB!ji#6ft«. ltlS371 5 ( 

1, 1) Rtfl 5 (2, 1) f neoiWTJtOlffASg^-rsiS Cifi»LTBS.iS 
nrv^S 0 18837 1 5.(1, 1) S^ltS371 5 (2, 1) © # * , 01 <om 
88371 5iBi;«ji6|[t4. tftfo*, *»B371 5 (1, 1 ) & 31 $E S§ 3 7 

15 (2, 1) tt, IV»tHi;*JS**lTH*. f»B3 7 1 5 (1, 1) Jlfl 5 ( 

2, l) nomiiiH. s«i i i:»«t55'f > • 7>K -7^-7 

^SO, m^lf-A^ft^, 3t**3tfc«fc*^^^;x^->©»flETfi»88MIH*jEa[t 40 
«S»T7t5.-ffi^T. H7-fXy^>^^<h*t±0, ftt&m £ m T § g j&* & H © , 

[ 0 0 4 2 ] 

04 fa, d©^-&^^is^©^^0-c$.^>„ & *s . i»837©fttt2i:iBgaftr. 3 

[ 0 0 4 3 ] 

03&tf04£££;8?>.5£, Il©l8-&**8Btt. ■7-f>-7>K-X^-^/^^-> S 
Jg^-T^^l 2j&*£ffifcJ&jd&£ft;fc|£:|gl 1 i , &^£Sg&l 1 ± , Ja$r4s©filr>0ftt 

# 1 3£JBSr$s©?S^K*#l 4t^35SfrffiH-r§gS^n-3z>i7*S^fc t i;^T^S{ 

2 n £ X (X«2^-h©m^c) ©ft^XB?* hr y ^8l3ti8B l 0 ( 1 , 1 50 
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) & i o (2. i) & . wiizffii£&x<!>#?&my * h -y t? t&&yt&&& 1 

0 (1, 1) Rtfl 0 ( 2 , 1 ) « , S«ll©ffllBSffiK:¥fT&li±fc,:£lr»fc¥frK: 
*'3llie3fjlS[X©» ; FJEB7* hry^JSfljt^SKl 0 (1, l) Rtfi o 
(2. 1) ©ISftt520l4, f n6©KT5tOt^*liB§t5J;3l:iagl,Tffif $n 

[ 0 0 4 4 ] 
[ 0 0 4 5 ] 

C0>ft2®&lg0!K:j:«t$£3£*&Btt. Ill lfcSitfe;friR]fcJBfifcbfct>©T&D, 
H#©#IH$J-£-Tjj*3*-lfcH#©S5a-£-&tJ. 10 
[ 0 0 4 6 ] 

H 5 iZ 43 to X , £ « 1 lfcSiafe:*fcT©iS-&*t#»B&tt, S « 1 1 ± fc . « S # ft K . 

Fl. 5 (1, 1) , J5 5» HI, ^ & SS a 7 1 5 (1, 2) . 

y PI®it:«lbTlSfJ!Bl7* h = y * *S H 3fc 8§ 1 0 (1. l) atfio (I, 

2) £^f&-r-5= c © ^ . a & 1 i © 5 -r > • 7 > h - x ^ — t> n& — > £ 0 -r ^ 

(1, 1) Rtfi»837 1 5 ( 1 . .2) © £- * fit , 0 1 © & B§ n 7 1 5 -£ H D « jg £ 
tt*. tftb%, *»!S371 5 ( 1 . 1) S^^j^^n 7 15 ( 1 . 2) 
bins, 

[ 0 0 4 7 ] 20 
[ 0 0 4 8 ] 

zm ( h i o i 2) Aissitigjisn&sjsi it, #*a«t&ES«i 1 ± tc , s*f^© 

« ^ » ft #: (H1013) tllflO^^ilft ( 0 1 © 1 4 ) tSSSfc«It5l5 
->^&flSfc«fc^TfE«<£n;fc:&j£ftY (Yfi2^±©gg:) '© # tF 36 W 7 * h n 

0 (1, 1) SI^l 0 (1, 2) tstu, saiB^^^Y©^^^^ 

7t hz-^gilifeKl 0 (1, 1) SIfl 0 (1. 2 ) fit , Hftf2S1£ll©Mf2 3l 

^ « & ss 1 o (l, i) a # i o (i, 2) ©pgt^^tt, f n^©f B u^®i#*5 30 

[ 0 0 4 9 ] 
[ 0 0 5 0 ] 

Cl©m3©^SS^iJfi±, s « 1 lK¥fT&7JftK^j£b7ci^-&3 l £ai&i& (|ffl7* 

yfgSJt^SKl 0 ( l , l ) r xf i o (2. l) £ ;Hr T 3 ) IS l 1 CiSftTi 
I^K»^bfciKf^%#«l»(»TP3EPI7*N=:y^fifa3t*iftK10 (1, 1 ) & i 0 
(1,^2) * "T * ) t £ , PmKJgriGbifc2;fc7G©«g-&3teS»«l»T?*D, 1^ *£ © # # 

£ft^&S§©2£Yfit, 2im£Snf. 3K±T?*oT*SU. 
[ 0 0 5 1 ] 

-TfrfrU, 0 6 © ;)£ i£ 8& fit . 7<>-7>H-X^-^ /^->Jflit5|l 

2 # . H3©»-&tra«CbT» SlCf ^^tlfcSS 1 It, #**i|6Eai«l 1 _k fd 

» B&r*s©«£lr>K«fl: ( H 1 © 1 3 ) <hJS$f4S©KV»EI«{f: ( H 1 © 1 4 ) tgjSCH 

lt^gS^n-z>ygIi;i 0 Tf|g$nfeltO«ffi@7t h-<^^I3ti$ 

S^tL fiffE«ft©«F J 3 1 «n7*Miy^*ga3t*«[Btt. m^^cX ( X fit 2 ± CD 

3S » ) ©feftS7t h-yi/^l^itKl 0 (1, 1) ». 1 0 (2. 1) 

Y (YH2«±0lt) ©§f ^17* hryi'ea^itSl 0 (1, 1 ) R 1 0 ( 

1, 2) tStL, S9IB3f^S[X©*&^|SI|7*h-y^jga^«SKl0 (1, 1) S. 50 
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■tf 1 0 (2. 1) a , NGifil 10fltrl5SMf;spff^:®±^, H^fiCfilL, ^ 

^WE3fj£RX©#^«ii7*h = y^lSa3e*jft|810 (1, 1 ) sy 1 0 (2, 1) 

SY©«f|!B7*hz y ^|Sl3til8Bl 0 (1, l) Rtfifl (l, 2) II. KG! 

*N-->^^^^^gf^lO (1, 1) Stfl 0 (1, 2) 2ott, f n^O 

[ 0 0 5 2 ] 

(1, 1) StflO (2, 1) £Ml£8iY <D&?&ffl7 * h - y 2 U&ytmWL & I 0 (1 10 

. i) stfio (i, 2) tit. fti©»fjEn7* h = yf es3e»»Bi o ( 1 , 1 
o\z. tti?nm<D&?^m7* b- y ? o & B 

[ 0 0 5 3 ] 

ft X © « ^F.SE 01 7 * h-y7gg)ti & iJ, 10 ( 1 . 2 ) R IS 1 0 ( 2 , 2 ) IZ ffi ^ 
S « 1 l©SffifcSBfeM±fcSV»te:3Ffffcfi[«-r*a^»Y©»^3eB|7*l-ny 

**§B3fcii*i£&a«. io (2. i) sifi o (2. 2)K*ay§-r-3*>©££i6£*i#& 0 

^n^3f^i:X©^^^i7 t t-^i/^igSTfc^&iS 1 0 (1, 2 ) R 1 0 (2. 2) 20 

if^*s-.>^^a^^^i^io (2. i) sifi o (2. 2)fa,^ne»©p B iT7t©a 

[ 0 0 5 4 ] 

&\Z, ±3*UfcEI3R^H4©e^3t#«[gS©»^K:oVsTK9!-r5. 
[ 0 0 5 5 ] 

* -T . e-&5t*jfe»T©5te-A©€*fc:-p^T, 3#7cBPM(Beam Propa 
g a t i on Me t hod) \Z £ Z MM frffiffi <D & & & m 1,* T Wim? 2> . 0711, B *f 
f-fflVifc^-&^^g[K©|§f®«|ii2:^-r o # # tfr TMi » *ffi©aiB*|jtK:^fr»Ttt#A-r 
, * & & n 7 1 5 ( 1 . 1) Ryi 5 (2, 1) £*7yl«fH*i£i&.&SEffiJS$r3S£W 30 
1"5-8«StLTft?ft. ^ © * ^ , i$K37 1 5 (1. 1) Stfl 5 (2. 1) © 
^ Iff B tfr * « 1 . 8 2 8 tV. *ftS10^7v Kfc«©JB*r*ttei©J:3&:ffi£ffll,»& 

D 

[ 0 0 5 6 ] 

08 (A) R (B) , *»tt37W©|RIIBltfm©ie^7egtiftK©mi©2»«»37 

"T . Xte^^ft#if!E8£©i|S7jfa©gg|fl, ZttSf^7t»«»©JI|ff*^lRj©ie«IS^bTli 
R0l2OiftKn7H^iHifrT5. ft t> T , £ © « 3£ ± iS3 

[ 0 0 5 7 ] 

08 (A) Itf (B)-fc*l»T, S6II 5 0 0 /!me«T5i, 3tt-AC9l^j^'-a 

[ 0 0 5 8 ] 

. 0 8 (C) ©«k-5K, 3Ci;-A©e!l|g»i&f 6Ua-At6gjftStTff < iifeTS* 

e 

[ 0 0 5 9 ] 

S , 09 (A) Rtf (B) © * » *&K37H©MliS**< (0. 5 ju. m ) bfcO. 50 
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< (1. 5 ul m ) lstc9 ? % ^tazft\,^<£m<£mhM< (35 0/zm)&^fcO 
ft< (7 0 Otfm) ftofcDJfttS. 
[ 0 0 6 0 ] 

0i o zmm? & t . © $ 4 (Dmmm \z «t <& ^ ■& n *s ^ $ nt u . £©# 

ft & £ ft , a4®e^jCiftBc«jii:*^T9Li»>}i*oti^J6*»«S2 0 t. n 

(DU&ytm$L & 2 0 (Dm®. & n 7 1 s (1, 1) 5 (2. 1 ) ©-sce^snfe 

-M®3£A*^-h2 li« S&)titK2 0ffl4iSSn7 1 5 ( 1 . 1 ) fttf 1 5 (2 
. 1) ©ffiiSK:*g'&S*l&-»©ft 2 2 £ £ ;£ "T 5 0 -#©^A;*jtf- 1- 2 1 

1) ft #15 (2, 1) C-^tA*bfc3tt*-A 
H . *9©i5l:. 31 & & n 7 1 5 (1, 1) ft 1 5 (2, 1) (DttJCg^SnT, 10 

[ 0 0 6 1 ) 

0 Tte , -^0)tA*#-h2 lRtf-Jsf©3CBI*!l«-h 2 2 iLT, S^©ffirtsr)i|fi& 
SnTSSflHUSAJ, ilO±5ag^A>S:illiiJD*itgS3 7a6, gE#D-->/f 

[ 0 0 6 2 ] 

0 1 1 £ # T -5 £ > *5E^©*5©|6JfiWfc«tS*fi]ttil8'&S*«**nTl»*. £ © # 
frfe g§ , i 1 0 tl^ia^^0^^1f i^2 0 §ttl. U # U , - ©# fttt*gl§? 
3§ , -»03tA*2H - h 2 3Rtf-^03iaA# - h 2 4ibT, @1 0©i5ftS? 
©ffl#D«S»:37©ft»JK:, *h^-h£:2*&g§n72 3 (1) „ 23 (2) , 24 ( 20 

1) , ft#24 (2) £ffll»Tlri5. iiSS3 7 2 3 (1) ft 2 3 (2) H, i& g& =3 
715 (1, 1) ft 1 5 (2. 1) <h , # 
& K§ n 7 2 4 ( 1 ) ft 2 4 (2) tt. «SB371 5 (1, 1 ) ft IS 1 5 (2. 1) £ 
. ^£££fi©£<&tt*ft»fc«fifcLTU5. ^^^^SO^^^^MSgTfentf. _b 

L <fc 3 K: , iSlttl 0 0 XO7W-*J-*ffl*Sg|3 7*6B0»$B3 7t»ff-p 
- hRZfi Bit} # - h tiLT Z>. 

[ 0 0 6 3 ] 

01 2S#Bt5i, *5g||0i6 0iI«i||;±5t-A7yU y^-itSStlTUS. 
:OK-A7yj^-tt, H6K^bfc|S^^««[ES*ffiUT^*. d © t* - A X 7 'J 

y * - « , 4 (=2X2) *©f«n71 5 (1. 1) , 15 (2, 1) , 15 (1. 30 

2) , ft V 1 5 (2, 2) &tt5 2^7cOg^ISSi6£ffl^5{fill?a&5ii, gij t d 0 
tl^S^lliK, 6 (=2X3) *0»»B3 7St-r5tS^^*»8Sffil>Tfe, 
9 (=3X3) *ffl*«B3 74tt5ft6*»»86i!^Tt)fiUCifU5i-Cfeft 
^ . 01 2©i^TUSf5i > 4*©»&Jfc:37'©fatt2&>l;*:©*ifc|l&:37 15 (1, 
1) ldft£AM£-fr<5>£, ^0©3*©^fe^aT15 (2, 1) , 15 (1, 2) v ft 

1 5 (2. 2) k , i$?S37i 5 (l. i) fc#-r**s-&©aasK:fci;fcfl-EJfcTtt 

© A -7 - # f£ ff L , t'-AX7"'J7^-HTlfft§. * fc , AS#tt**i£ftj*a-£^rl, 
T to ft *£ , f 0SftT^±e^gta5i|ftBD7l:ft^;w-«J»fft5 0T. WDM 

(Wavelength Division Multiplexing)#&gg£LT 
ftff t fcWigT**. 40 

[ 0 0 6 4 ] 

01 3 zmm? 5 t , *5B?i©»7©iijfi«^ < t4*ieittiig^ss3t^'ry5 i *»^atiT 

©#|S]fiE*§£gSg!3fcX-1'y?Mi > *&©iig£^ag&i&2 0|»»©JB*f*S35fl:S*4*ffi 

3o=&^-b, c:©m@3o^-s#^EpipL, m-£ytmfc& 2 o m& o> mvim&mfcz . 

^t*-A£ffi£$^32i&i&37&l£0MA.£fc©-?&S o 
[ 0 0 6 5 ] 

flfr flf . 5l6ltt^^igS^X<7ftt« L i N0 3 ^ I nP&<H©^»ffc»;ig_hfc^51£ft 
Tli5fe0H5£*^6f5j6i, ■y--rX^^c$ti©t, IS ± © ^ £ D # ig U # , 
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[ 0 0 6 6 ] 

B 1 3 <Dj5m&m&&mye7>^ y T? tt , *ife©^^^iS&B&2 0gi$#©25$&S§:37 1 5 
(1, 1) Rtf 1 5 (2, 1 ) P^O^i^ l ft m^T t#tl:»< t5 t> 0 
. ^^*^M<T$St[^Btt3, »i§igT©f&JfH4. S8tt)J«fi<, Yh'Jnllftl 
Tfe#gJt)^ITl/&UtU5^ iJ y hist5. 7, -f y > ^ Si f£te , fi£ * © 7>-f y 
ftBSK, *&©iiS^^igfei8 2 0g|S#©HiJTg5£, (EO) #1 JH ^ ft 3£ ( 

©*S^3t»«[tt2 0aJ^©±*C 113 Olftl^^ttioT, ifg-£-fti»&S&2 0gB 
^fw*»SH3Jnb. 1^7tfS)Sl:=t07-fy5 1 >^&ff5t)©T$-5^ 1 * ffi 3 0 © ft 

[ 0 0 6 7 ] 

HI 44#It5i:, *Si«ffl*8©SI«i«t:«k5*|p]tta^S13t7>f yfiiwStlT 
is*. £©#lRjtt|g-&gStt*<y? : -e, Bl 3l:Slfc*fiIttl8^SI3l67-f y?0i 
it^'JX--> 3 >©-oTJ&5„ "T U t> % , 4"*©iig-§-ft3li&Sg2 0gi$#-©g§:j£!&ri7 1 

5 (l. l) Rtf 1 5 (2, l) F B 1l:$^i:-*ia^3 7 4 0 $^WT> I©i$K3 
7 4 0^©ft©*§£-£;fiJfflT3<I<i:t;:J;0, 7 f > !^lff S^lf i < fr^. -5 J: ^ t L 

fc © T? » * . ^^>T, i^^^a*l:<fc§7^ >>?>^Sff 5«^©«S3 o^cEPio 

[ 0 0 6 8 ] 

iri * . £©iB£3fc»a£g&S!ift5:7-r;u*-tt, *ife©iig^ftsli£g&2 0gB#-©i»&!&ri7 
15 (1, 1) StflS (2, H#©#fiffl»Re^-r*Jg^3fci*i£&;&>Ste 
5*Ii5 OSfAI-^^iaO, 1 5 ( 1 , 1) Rtfl 5 (2, 1 ) © - 

*fcX»S-B-fc3tfcf-A ( & g J& # A j R A i £ tf ) ©5-5©*Sr5£©»fiJd5#A i © 
^©»*il^3tiSS5 0^6ft5)eftli?rtT?*jgt5;:tc«tD. & gg 3 7 1 5 ( 
1. 1) Sffl5 (2, 1) OiJCIDIoTlilASnStiOfSS. 
[ 0 0 6 9 ] 

£ © <fc 5 K , ^©^^ftsi&i&M&S^^iS'-fi, -^o^^^nyi 5 ( 1 , l) R. 

#15 (2, i) pit, s^)t§SB^&s:5*iiS5 o&iAi/, ;:©«$#■#**»« 30 
a i <Dye\zttVT^^Q£G?&£?teffimyt#MmtVTm<iF-tz>iB'£i, - # © & ss 

=1715 (1, 1) \Z A £ "& It yt © 5 , ^il§5 0 ©^i^^icA i t-tt^f 
OtSflt^A i©)t«)^AiM0|i!EK37 1 5 (2, 1) iZ&ftV. Jfc 9 ffi £ tl £ . 
[ 0 0 7 0 ] 

0 1 6 # 9i © 8! 1 0©^JBMfc«fc*IS^5t3»»'KS»fi7-f;P^-j&t^' 

i©iS'&3t#»teSifefi7-f;p^ — ^«©#w«F-^T^anfcK«©9J 

#£W1-£ 0 u©^^7tiSKaSfi7< J^-li, — *©^S^n715 (1, 1) Sl 

6 1 5 (2, 1) m<Dm.^ytm$L&$:ffif&?z>grmmv>ffim.&. ii^^^k © « ^ ft 

fcfeSSCSEWSnTftD, £V»3fc»»»©fi¥:#fflK:#:flj:/73'd/'iRi#«{ (D i s t r 
ibuted Bragg Reflector : DBR) *IS5 0 ' tlllit^ 40 
© T £ S . 4S^36*»B©ft^:fr|6j^©»Saeil*ie©i»A«, £©«#©««© 

- > £ , ^ -f > • 7>h • x ^ — x — e. , s^7jI"]©^m;i^->©^^*^ 
tf* J ftt©A*->fcSe3g-rsjfc*t*Ti&*. d © ^ , *?«;^->0±i:«Bsn4 
^Jf|g|©i$T®$tig«, m. to % m jft g& © S ^ ;£faKSii:&mfi^7?ftK&g!/^->£^L 

TU5if*ofS<, s^3t*ftK©s^*ifia©»fi5t>»ai/ , «^->*wr'5. c © 

» *ife©ft#;ig3i5 0' © * m $L ft A i f4 , £V»tti*ift»©*#;fr6l©»SI 
JBCiiDBROJjiWftfiCi^TftSi. fif^T. - JCDSi$SS37 1 5 (1, 1) 
ASt£-&7c7£©5-&. — >©flJ8KJ&i;&ifcftj£#Ai©3fc©*J&*. ftl 7? © 31 i£ 

» n 7 1 5 (2. 1) \Z & ft L, , ISDfflJns. 
[ 0 0 7 1 ] 50 
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[ 0 0 7 2 ] 

s n t v» s . Jiro^^^iSSifii?^;^-}^ HiscD»ft7-r;p^ — © + 

<Z> tt ff 6 Ot*»ftBilpb. *A3E4*»fte£J:9#SS5 O©^^©^^^^^^^-^ 

. #isg§5 0©#jg&s£^ft;£-a:, ^offi^n^Tto^s^, n ( ei i 5 © « <& ) a> 

6 \ (A i + A A ) # fct (A i — A A ) ^^o.-->y-r-5fe©T!^^)„ 
[ 0 0 7 3 ] 

= > 9 l> X fe ft is „ 
[ 0 0 7 4 ] 

0 - © ± 75 K (tT , 0 1 6 0$fi7-f J^-fc*liT. 8l0fcH;£nStt©»fi£. Ai 
(01 6 -© * <&') ^e», (A i + A A ) * tt (A i - AA) ll f a -Z > 5 i 5 |; b 

T ft . 
[ 0 0 7 5 ] 

0 1 8 £ # It5£, *5ii©il 2©Hfflffi|CJ:5 7 H • Fo 7 ^ • Yi^^Ht- 
(Add-Drop Mu 1 t i p 1 exe r : ADM) #f ?S £ n T ^ 3 , £ © 7 K ■ H 

n«^- yu^ih-H, HI OtjSU&^flttJt^st/inTHi. d © 7 F • B 

d y y • v ^ 7 v $ D- - a , 4>*og^^^SK2 o^^ro-^cifti^aj 1 5 (1 

, 1) Slfl5 (2, 1 ) © - # 1 5 (1. 1) O-SC, DBR97 OSttSfeCT 
. DBRS7 Ott, SieroDBR^SgSO 1 ©*§tH«l:. C <Dl&fr(D&mWk(Dm 
ii* J . *»»3 7 : ©ft#*iS]fc:fcafeSte:3gnstiT^*'b®T?»S. DBR8H7 0©j|g 
tt , 0 1 6 ©i»^£|H£t-. £©g|5#©S&©/1 IIK370ftfJ|i)ffl$S 

n $ - > © mpr&'S ts&?vt<D n& - > t g h f z> © * t * £ . 

[ 0 0 7 6 ] 

ADM£LT©»flM4. £t T © * fc * . if, D B R g(5 7 0 , IfiA iClt^lT 

T Z> . AA*-h7 l^^.^A^n-5^^^:^S©^©F«g> DBRSP7 0 Ci^TKIf^ 
*l fc V> , SSA i K^OJttt, ^*©^-&7t^^^2 0gi5^T, -J©1$S37 15 ( 

1. 1) i^M0?ftB371 5 (2, 1) fc*D»D, W**-h72*6|tDas 
tl^o — 7j> A**-F7 i ^ g — 7j © # & S§ D 7 1 5 (1, 1) CiA^nfcftftA i 
##©««. DBRS7 0TR^$n&*l^, ffi*0«SS371 5 (2, 1) \Z §£ 0 & 
D.Drop Ou t|flA*-h73*6, Drop OutfcH#ftAi£UTI&9£B£ 
ft . 

[ 0 0 7 7 ] 

£ 6. > Add InAAaK— h7 4j&5, - J®iSS371 5 (1, 1) fc % JfftA 
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